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Solar Thermal Power Tower Cavity Receiver Dynamic Simulation Model

XU Ershu?, YU Qiang®, YANG Zhiping?, YANG Chenyao?
(1. Institute of Electrical Engineering Chinese Academy of Sciences, Haidian District, Beijing 100190, China;
2. School of Energy and Power Engineering, North China Electric Power University, Changping District, Beijing 102206, China)

ABSTRACT: The water/steam superheated cavity receiver
that is used for the MW Dahan solar thermal power tower
demonstration plant was studied theoretically. A dynamic
mathematical simulation model for the receiver was
developed based on the three main section of the superheated
cavity receiver. By simulating the dynamic and static
characteristics of the receiver, a group of disturbance response
curves on the radiation flux were given. The conclusions
could be referred for the design of superheated cavity
receivers and identification of the operational strategy of the

solar thermal power tower plant.

KEY WORDS: solar thermal power; cavity receiver; model;
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Fig. 1 Schematic of the Dahan power plant system
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Tab.1 Main design parameters of
Dahan solar power tower plant

Bl WEIC & F1/MPa
1 400 2.8
2 390 2.35
3 38 0.0067
4 40 0.24
5 236 0.316
6 104 0.12
7 105 41
8 260 2.6
9 224 2.5
10 320 —
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Fig. 2 Flow chart of receiver

WUE VN 8 th, IR 2.8 MPa, i
5k 400 °C.
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Fig. 3 Variation of energy flux on
different surface with time
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Fig. 4 Solar radiation increases by 10%
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Tab. 3 Variation of simulation results with solar radiation change
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2 2.72 2.58 1160 1071 6 652 6 458 419 384
3 277 2.53 1166 1066 6711 6394 417 385
4 2.81 2.49 1172 1062 6 768 6330 416 387
5 2.86 2.44 1178 1058 6 822 6273 414 388
6 2.90 241 1183 1055 6872 6 225 413 389
7 2.94 2.38 1190 1052 6918 6183 412 390
8 2.97 2.35 1193 1050 6959 6148 411 301
9 3.00 2.33 1195 1039 6996 6116 410 391
10 3.03 2.31 1197 1036 7029 6 090 410 392
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